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Mega_Link 2

APPLICATION NOTE ANO38

Modbus TCP Interface
Using a Moxa MB3180 Gateway

Summary

Mega_Link and Mega_Link 2 systems are widely used for transferring ‘Real-World’ physical
data between locations and different sites. Typically, instrumentation data inputs from one or
multiple outstations are brought back to a central basestation unit.

In some applications the basestation unit is then interfaced to a local PL.C or SCADA system using
a Modbus interface to pass on the gathered instrumentation data inputs digitally.

Historically, PL.Cs have the ability to communicate via Modbus RTU over RS232 or RS48S5 serial
interface. However, in recent years this type of interface has begun to be superseded by an
Ethernet interface based on TCP/IP protocol called “Modbus TCP”.

This application note shows how Mega_Link 1 and Mega_Link 2 can be interfaced to a PLC,
SCADA system or third-party telemetry system using the Modbus TCP protocol by means of a
third-party Modbus TCP gateway device.

The document covers the readily available Moxa MB3180 Gateway.
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1. References

Ref. 1 ANO30 Modbus Register Address Mapping

Ref.2 ANO31 Modbus Register Address Listing

Ref.3 ANO032 Mega_Link 2 Using the Modbus RTU Slave Mode on COM3A/3B
Ref.4 ANO33 Mega_Link 2 Using the Modbus RTU Master Mode on COM3A/3B

2. Introduction

Historically, PLCs have the ability to communicate with other devices via Modbus RTU over RS232 or RS485
serial interface. However, in recent years this type of interface has begun to be superseded by an Ethernet based
interface based on TCP/IP protocol. This is more convenient because of the easy RJ45 based Ethernet cables and
Local Area Networks.

Mega_Link and Mega_Link 2 have been designed to interface using Modbus RTU over RS232 or RS485 via the
COM3A/COM3B serial interface port.

This document describes how to use the Moxa MB3180 Gateway to translate or bridge between the two protocols
and media types, effectively providing a Modbus TCP interface for situations where the traditional Modbus RTU
protocol is unavailable.

This document describes using the Moxa MB3180 and Mega_Link 2 operating in Modbus TCP Slave mode as
application example 1. Although, configuration windows are shown for the Moxa MB3180 for information
purposes, everything shown and used is the “Factory Default” setting so no actual configuration changes are
necessary.

This document also describes using the Moxa MB3180 and Mega_Link 2 operating in Modbus TCP Master mode
as application example 2. This does require changing the configuration settings for the Moxa MB3180.

3. Modbus TCP to Modbus RTU RS232 Gateway

3.1 Moxa MB3180

Ethernet

MgGate s

RS232 Serial
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3.2 Example Basestation Layout

EEEEEEERE .. EEEEEEEES
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4. Application Example 1 - PLC Master

This example describes a PLC Master interfacing to a Mega_Link 2 Slave Basestation gathering real world inputs
from remote outstations OS10, OS20 & OS30. The OS30 also has an analogue input expansion module fitted.

Maste

M_ Outstation #10
PLC 2x Ana In
A ‘;7 <+— 8x DiglIn
Modbus TCP 00 o0
Ethernet o "” Outstation #20

<«——— 2x Ana In

Slave s
Basestation k’. aas® -y

<+— 8x Digln

£
«— » Outstation #30

Modbus RTU (""--..-.... 1
: RS232 D 3 e
Moxa MB3180 o
Gateway :

3x Comms Fails .\
Dig Out 6,7,8 8x Dig In 10x Ana In

Each outstation is configured with a Mega_Link 2 address, #10, #20 and #30.

The Mega_Link 2 Basestation Slave must be configured with a slave ID, in this example Slave ID = 1.

The PLC Master must be configured to pass data to/from specific database locations within the Basestation.
The PLC programmer/user needs to understand the structure of the Mega_Link 2 database to determine which

database address locations to use.

4.1 Example Requirements

In this example there are three outstation sites.
Outstation #10 — 8x Digital Inputs, 2x Analogue Inputs
Outstation #20 — 8x Digital Inputs, 2x Analogue Inputs
Outstation #30 — 8x Digital Inputs, 10x Analogue Inputs

4.2 Basestation Configuration

In this example the analogue input signals will be gathered together at the basestation where they are
available for the PLC to read them out using Modbus.

The basestation configuration is very simple.

It is recommended that basic outstation comms fail alarms be set as described.

4.3 General

All software configuration of Fieldbus/Bus_Link is carried out using the DCD2 software that is supplied on a
memory stick with every Mega_Link 2 system. Alternatively, it can be downloaded from our website on
www.churchill-controls.co.uk .
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When DCD?2 is running, a configuration can be created either by opening an existing file, creating a new file or
uploading the configuration from a Mega_Link 2. Each configuration creates a new window.

4.4 Mega Link 2 Protocol Selection

These settings can be chosen by clicking on the ‘Global’ button. This will open a dialog box called 'Global
Configuration' as follows:

This example is setting Modbus RTU mode via COM3(RS232).

It has set Slave mode and the Slave address ID = 1.

5 Global Configuration X
File Comms View Window Help
. Drata_Link options: [
D= S| & 7|N? -
- | | | J | | | ¥ Basestation
o Station address 0
Outgtation 10 Comms Fail Alarm -» Local Digital Qutput & System Address Base-Station:
Outgtation 10 Comms Fail Alarm -» Outgtation 10 Digital Qutput 8 ase-Station: .
Outstation 20 Corms Fail &larm > Local Digital Output 7 0 Normal Outstation:

Outgtation 20 Comms Fail Alarm -» Outgtation 20 Digital Qutput 8 0 i

Outstation 30 Comms Fail &larm - Local Digital Output 8 . . Scanning window

Outstation 30 Corms Fail &larm - Outstation 30 Digital Output 8 Bus_Link settings: 10 380
Protocol  |ModBus RTU Paort |COM3[RSZ ¥ Retries ’5—
Bus_Link scanning options: B et a

" Master * Slave Law Pawer Outstation:
Scan Rate 15 mins
Scanning interval {10 FBCE Slave address Scanning window secs
Enror back-off . 1n

delay ,g_ scans 1

Edit Insert Append Receive ineout |00 ms
. Ports Used

M axirum retries -
5 PFrimary Port COM1

Secondary Port [Mone -
Default Cancel

4.5 Mega Link 2 Protocol Parameters

When linking the two pieces of equipment together, their data formats must be matched. That is, both units must
be working on the same protocol, at the same data speed, using the same number of data bits, the same number of
stop bits and the same parity.

These settings can be chosen by clicking on the ‘Network’ button. This will open a dialog box called Network
Setting' as follows:

s
File Comms View Window Help

D|E|H & &= Lyt

! [= @ ][= ﬂ

Outstation 10 Comms Fail Alam > Local Digital Output Netwerking Settings X

Outstation 10 Comms FailAlam - Dutstation 10 Digitsl Output &

Outstation 20 Comms Fail 8lam > Local Digital Dutput 7 Port Settings
Outstation 20 Comms Fail lam - Dutstation 20 Digital Dutpul & ¢
Outstation 30 Comms Fail lam - Local Digital Dutput 8 |

Outstation 30 Comms Fail &larm > Dutstation 30 Digital Dutput & CcomM1 com2 ‘ COM3A COM3B Ethernet

Protocol Settings
TCP

IP Table Server /Client

Edit Inzert Append Delete Global Boutes Cancel
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Click on the ‘COM3A’ tab (For RS232).

The parameters shown should be self-explanatory, and must match those of the Moxa MB3180 Gateway.

ot (= ][@]=]
Outstation 10 Comms Fail Alarm -> Local Digital Output 6
Outstation 10 Comms Fail Alarm - Outstation 10 Digtal Outputg | COM3(R5232) X
Outstation 20 Comms Fail &larm  -> Local Digital Output 7
Outstation 20 Comms Fail Alarm -> Dutstation 20 Digital Output 8
Outstation 30 Comms Fail Alarm ~ -> Local Digital Output 8 Baud Rate
Outstation 30 Comms Fail Alarm -> Dutstation 30 Digital Output 8 |115200 LI
Data Bits
[8 Data bits |
Port Settings = Stop Bits
[ 1 stop Bt ~|
com | com2 |  comsa com3t oy
B | INo Parity _ﬂ
Protocol Settings — |
TcP Receive timeout
0 (x100ms)
PTable |  Server/Clent |

The “Receive timeout” parameter is not relevant for Modbus mode.

4.6 Moxa MB3180 Configuration for Modbus RTU to Modbus TCP Slave mode.
For this example 1, please refer to the following annexes:

Windows 10 PC Set-Up for Operation

Moxa MB3180 Configuration for Modbus TCP in Slave Mode

Annex 1

Annex 2

4.7 Mega Link 2 Database

The Mega_Link 2 basestation unit maintains a database of 2000 input registers, 2000 output registers, 8000 digital
inputs and 8000 digital outputs. Mega_Link 2 maps all the I/O from the basestation and outstations into this
database in a well-defined, structured way. DCD2 knows the structure and simplifies identification of each I/O
point into simple terminology, such as ‘Outstation 10 Digital Input 1°.

With Mega_Link 2 configured as a Fieldbus/Bus_Link slave, the user needs to know the database format so they
can access the relevant registers.

The Database register addressing is explained in the following documents.
Ref.1 ANO30 Modbus Register Address Mapping
Ref.2 ANO31 Modbus Register Address Listing

Outstation #10
02 Read Discrete Inputs (1x) Address 04 Read Input Registers (3x) Address
Digital I/P #1 328 Analogue I/P #1 86
Digital I/P #2 329 Analogue I/P #2 87
Digital I/P #3 330
Digital I/P #4 331
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Digital I/P #5 332

Digital I/P #6 333

Digital I/P #7 334

Digital I/P #8 335

Qutstation #20

02 Read Discrete Inputs (1x) Address 04 Read Input Registers (3x) Address

Digital I/P #1 648 Analogue I/P #1 166

Digital I/P #2 649 Analogue I/P #2 167

Digital I/P #3 650

Digital I/P #4 651

Digital I/P #5 652

Digital I/P #6 653

Digital I/P #7 654

Digital I/P #8 655

QOutstation #30

02 Read Discrete Inputs (1x) Address 04 Read Input Registers (3x) Address

Digital I/P #1 968 Analogue I/P #1 246

Digital I/P #2 969 Analogue I/P #2 247

Digital I/P #3 970 Analogue I/P #3 248

Digital I/P #4 971 Analogue I/P #4 249

Digital I/P #5 972 Analogue I/P #5 250

Digital I/P #6 973 Analogue I/P #6 251

Digital I/P #7 974 Analogue I/P #7 252

Digital I/P #8 975 Analogue I/P #8 253
Analogue I/P #9 254
Analogue I/P #10 255
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4.8 Using Modbus Poll to Simulate the Master PL.C

Multiple Modbus Poll windows are used to gather digital inputs and analogue inputs from the three outstations.

The detailed window set-ups for Modbus Poll to work with Modbus TCP, are shown in:

Annex 3 Modbus Poll Command Window Set-Ups for Example 1

Below shows the result of Modbus Poll screen in operation.

Top Left 8 Digital Inputs from Outstation #10 (starting at add 328)
Top Middle 8 Digital Inputs from Outstation #20 (starting at add 648)
Top Right 8 Digital Inputs from Outstation #30 (starting at add 968)
Bottom Left 2 Analogue Inputs from Outstation #10 (starting at add 86)
Bottom Middle 2 Analogue Inputs from Outstation #20 (starting at add 166)
Bottom Right 10 Analogue Inputs from Outstation #30 (starting at add 246)

File Edit Connection Setup Functions

Display View Window Help

OCEE&ES X|T|E2|1|os06151617 2223 |Tc Pl [B| 2 K?

ostoEDlmbp [ o= |2 ]

o
0s208:Dlmbp [ = |[ & |[52]

0530 8xDl.mbp

(= [==]

Tx=14: Er=T: 1D =1: F = 02: S

Tx=14Enr=7:ID=1.F=02:5

Tx=14:Er=T:ID=1:F=02: SR

| Name| 00328
328 [
329 1
331 1
332 1
333 1
334 1)
335 1

Name| 00648

648
849
650
651
h32
653
654
035

os102Almbp [o |3 =]

R

osoxAlmbp (o |[B |[&=]

Namel

i

00963

0530

(o= e

Tx=14Er=6:1D=1F=04:5

Tx=14:Er=6:1D=1:F = 04: Sl

Tx=14: Err=6: 1D

=1:F=04: SR

Mame 00086

= &

Name| 00166

3323|

Namel

246
247

243

249

250

251

252

253

254

255

00246

Looking at address 86 above, the data reading is 1885. This works out as 20 x 1885/4000 = 9.42 mA.

Looking at the register values in section 3.10 below, at address 86 this was 9.42 mA.
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4.9 Diagnostic View of Mega Link Communications

Below is the “D” command at the Basestation using the diagnostics terminal feature of DCD 2.

You can see that the Basestation polls Outstation #10, then 10 seconds later it polls Outstation #20 then another
10 seconds later it polls Outstation #30 and then 10 seconds after this is polls Outstation #31 which is the Analogue
Input expansion module connected to Outstation #30.

Outstation: 10
09:02:57 TK: 01 1A 00 00 0A OC 00 20 00 00 00 00 OO 00 00 00 00 0O C1 C9 C2 09 01 3C
Time-out set to 4700ms
Primary comms rcvd pkt
09:02:59 RX: 01 16 00 0A 00 OD 7F FF 00 00 11 00 11 00 OE 00 10 00 C1 DE
2800ms left. Good reply.

1 sec to next poll.

Outstation:
09:03:07 TN @1 1A 00 60 14 BC 00 80 GO 0O 0O 0O 0O GO 0O 0O 00 00 CB C9 C2 089 B1 37
Time-out set to A700
Primary comms rcvd
09:03:09 RX: 01 16 @0 14 00 6D 7F FF 00 00 02 00 02 00 02 00 02 00 3F F1
2800ms left. Good reply.

1 sec to next poll.

OQutstation: 30
09:03:17 TH: 01 1A 00 00 1E OC 00 80 00 00 00 00 00 00 00 00 00 00 DS C9 C2 09 10 96
Time-out set to 4700ms
Primary comms rcvd pkt
09:03:19 RK: 01 16 00 1E 00 0D 7F FF 00 00 01 00 01 00 01 00 02 00 29 C&
2900ms left. Good reply.

1 sec to next poll.

OQutstation: 31
09:03:27 TH: 01 04 00 00 1F 03 DF C9 C2 09 CE ES

Request1n90utstat10n 31 {expansion module) Time-out set to 4700ms.

Primary comms rcvd p

09:03:29 RK: 01 16 @0 1F 00 02 00 00 00 00 38 07 20 OA 3C 07 41 OA
3100ms left. (expansion module) Good reply.

End of fast scan. Scanning every 10 secs
Scanned 4 Outstations with 0 failures
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4.10 Diagnostic View of Mega Link 2 Digital Inputs

Using the ID (Display Input Digitals) command at the Basestation using the diagnostics terminal feature of DCD?2.

INPUT DIGITALS

Alarm Flags:

: Mega_Link2 Comms Fail
Battery Low
Hardware Fail
Field_Bus Fail
Complete Comms Fail
Batt not charging
Primary Comms Fail
Secondary Comms Fail

LUDTMEZTITOOD

15 16 31 0

$00000000 0000000000000000
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4.11 Diagnostic View of Mega Link 2 Analogue Inputs

Using the IR (Display Input Registers) command at the Basestation using the diagnostics terminal feature of
DCD2.

Y1l Tera Term - [disconnected] VT

i File Edit Setup Control Window Help

INPUT REGISTERS
If analogues not 0..20mA, scale as necessary

Reg Block
No. No. 4

6 1
12.16V 0.37mA  0.35mA

—
-
SN

OCRO~-INNF~WNO=D

m 9.42mA 17.92mA

m 8.94mA 16.61mA

| A Y A N N R A A A~ A A A I |
| N I Y I S (N N A A A T (e e A A B B |
| N I Y A A I T R e A B B |

[ R R R A I = O Y A I I I A o D e I R R |

9.25mA 20.47nA
9 20mA 18.19mA E

—
N
N
o
<

[ T I N s o S I R A~ T Y A A Y N = U A A R O B -
[ T I R s o I 2 (N O Y Y N Y = Y I Y A I N SO R B B =~ oo

[ I B s o = A R A O A~ Y Y I A Y I A N = WO Y N N Y A AN N N |

6
b
b
A
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4.12 Diagnostic View of Modbus Communications

Here is the view of communications at Modbus Poll on the PC.

17
18
19
20
21
22
23
24
25
26
27
28

09:08:02.201
09:03:02.669
09:08:03.135
09:08:03.669
09:03:04.135
09:08:04.684
09:08:05.200
09:03:05.669
09:08:05. 184
09:08:06.668
09:03:07. 134
09:08:07.663

Tx
Rx
Tx
Rx
Tx
Rx
Tx
Rx
Tx
Rx
Tx
Rx

0104005500029108
01040407 5400 F2 3E 35
010400 Ac 00 0291E8
01040407 56 0D F5DE 37
0104 00 FS 00 0A 90 5F
01041406 FAOQCED OY 37 0A 2007 3B DA 40 07 34 0E 3EO07 350E SFDC 9B
0102014530008F3 26
D10201FFELCS
01020288 00058F3 5E
010201FFELCS
010203 C30008F8 7o
010201FFELCS

Here is the “B” command at the Basestation using the diagnostics terminal feature of DCD 2.

SLAVE (Modbus RTU)

DB

Read input registers 86..87

2E 37

E8
AE
3F
07
26

SE
76

Read input registers 166..167

35
Read input registers 246..255

3A 6A 23 07 3D BA 43 B7 36 BE 41 07 37 OE 43 38 BO

Read input status 328..335
Read input status 648..655
Read input status 968..975
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5. Application Example 2 - PL.C Slave

This example describes a PLC Slave interfacing to a Mega_Link 2 Master basestation gathering real world inputs
from remote outstations OS10, OS20 & OS30. OS30 also has an analogue input expansion module fitted.

Outstation #10
<«—— 2x Ana In

IR «— 8x Dig In
\Y b‘O o'..
5‘00 ..' Outstation #20
27 o*
Slave Master . «— 2Analn
Basestation A JD 4 «—— 8xDig In
p ——— .
T -—p Outstation #30
= Modbus RTU
RS232
PLC

3x Comms Fails
Dig Out 6,7,8 8x Dig In 10xAna In

Each outstation is configured with a Mega_Link 2 address, #10, #20 and #30.

The Mega_Link 2 basestation Master must be configured to pass data to/from specific register locations within
the PLC Slave. The PLC Slave needs to be configured with a slave ID, in this example Slave ID = 1.

5.1 Example Requirements

In this example there are three outstation sites.
Outstation #10 — 8x Digital Inputs, 2x Analogue Inputs
Outstation #20 — 8x Digital Inputs, 2x Analogue Inputs
Outstation #30 — 8x Digital Inputs, 10x Analogue Inputs

5.2 Basestation Configuration

In this example the analogue input signals will be gathered together at the basestation and transferred
by the basestation writing to the PLC using Modbus.

The configuration in the basestation Master is required to control the transfer of analogue and digital
inputs to the PLC Slave.

It is recommended that basic outstation comms fail alarms be set as described.

5.3 General

All software configuration of Fieldbus/Bus_Link is carried out using the DCD2 software that is supplied on a
memory stick with every Mega_Link 2 system. Alternatively, it can be downloaded from our website on
www.churchill-controls.co.uk .

When DCD2 is running, a configuration can be created either by opening an existing file, creating a new file or
uploading the configuration from a Mega_Link 2. Each configuration creates a new window.
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5.4 Protocol Selection

These settings can be chosen by clicking on the ‘Global’ button. This will open a dialog box called 'Global
Configuration' as follows:

This example is setting Modbus RTU mode via COM3(RS232).

It has been set in Master mode and the scanning interval is 1 secs, Receive timeout=1000 ms with no retries.

@& DCD2 Configuration Terminal - BS Radio 3xOS ch20 master mode 25Mar26.dcd

File Comms View

Window Help

D|SE 8 e &8 2

:;. BS Radio 3xOS ch20 master mode 25Mar26.dcd

Outstation 10 Comms Fail Alarm
Outstation 10 Comms Fail Alarm
Outstation 20 Comms Fail Alarm
Outstation 20 Comms Fail Alarm
Outstation 30 Comms Fail Alarm
Outstation 30 Comms Fail Alarm

Outstation 10 Digital Input 1 - 8
Outstation 20 Digital Input 1 - 8
Outstation 30 Digital Input 1 - 8
Outstation 10 Comms Fail Alarm
Outstation 20 Comms Fail Alarm
Outstation 30 Comms Fail Alarm

Edit

Outstation 10 Analogue Input 1 -
Outstation 20 Analogue Input 1 -
Outstation 30 Analogue Input 1 -

NN
o

Insert Append

-> Local Digital Output 6

-> Outstation 10 Digital Output 8
-> Local Digital Qutput 7

-> Outstation 20 Digital Output 8
-> Local Digital Output 8

-> Outstation 30 Digital Output 8
-> Bus_Link Add 1 *Reg Output 100 - 101
> Bus_Link Add 1 *Reg Output 102 - 103
-> Bus_Link Add 1 *Reg Output 104 - 113
> Bus_Link Add 1 *Digo/preg0-7

> Bus_Link Add 1 *Digo/preg 8- 15

> Bus_Link Add 1 *Dig o/p reg 16 - 23

-> Bus_Link Add 1 *Dig o/p reg 25
-> Bus_Link Add 1 *Dig o/p reg 26
> Bus_Link Add 1 *Dig o/p reg 27

5.5 Protocol Parameters

Global Configuration

—Data_Link options:
[V Basestation

Station address IIJ
System Address ~ Base-Station:
Normal Outstation:
T |0 mins
Scanning window
[T' secs
Protocol IModBus RTU vI Port |COM3(RS2 v l\ Retries IS
i~ Bus_Link scanning options: At S IO
@ Master " Slave Low Power Dutstation:
can Rate |1 5 mins
Scanning interval |1 secs Slave address Scanning window socs
Error back-off IU ’ -+ |1 e
delay ||3 scans y
ive timeout  [100p  ms
Ports Used ey
Primary Port ICDM1 :I'

Secondary Port INone v I

When linking the two pieces of equipment together, their data formats must be matched. That is, both units must
be working on the same protocol, at the same data speed, using the same number of data bits, the same number of
stop bits and the same parity.

These settings can be chosen by clicking on the ‘Network’ button. This will open a dialog box called 'Network

Setting' as follows:

@& DCD2 Configuration Terminal - BS Radio 3xOS ch20 18Feb26.dcd

File Comms

View Window Help

D|=|E 8| 2= 8| 2%

:‘,a BS Radio 3xOS ch20 18Feb26.dcd

Outstation 10 Comms Fail Alarm
Outstation 10 Comms Fail Alarm
Outstation 20 Comms Fail Alarm
Outstation 20 Comms Fail Alarm
Outstation 30 Comms Fail Alarm
Outstation 30 Comms Fail Alarm
Outstation 10 Analogue Input 1

Outstation 10 Digital Input 1 - 8
Outstation 20 Digital Input 1 - 8
Outstation 30 Digital Input 1 - 8
Outstation 10 Comms Fail Alarm
Outstation 20 Comms Fail Alarm
Outstation 30 Comms Fail Alarm

Edit |

-2
Outstation 20 Analogue Input 1 -
Outstation 30 Analogue Input 1 -

=N
o

-> Local Digital Output 6

-> Outstation 10 Digital Output 8

-> Local Digital Output 7

-> Outstation 20 Digital Output 8

-> Local Digital Output 8

-> Outstation 30 Digital Output 8

-> Bus_Link Add 1 *Reg Output 100 - 10
> Bus_Link Add 1 *Reg Output 102 - 101
> Bus_Link Add 1 *Reg Output 104 - 11
<> Bus_Link Add 1 *Digo/preg0-7

> Bus_Link Add 1 *Digo/preg 8- 15
> Bus_Link Add 1 *Dig o/preg 16 - 23
-> Bus_Link Add 1 *Dig o/p reg 25

-> Bus_Link Add 1 *Dig o/p reg 26

-> Bus_Link Add 1 *Dig o/p reg 27

Insert I Append

Delete |

| Networking Settings
~Port Settings
coms | com2 | comsa com38 Ethernet
r~Protocol Settings
TP
PTable |  Server/Cient |
OK I Cancel
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Click on the ‘COM3A’ tab (For RS232).

The parameters shown should be self-explanatory, and must match those of the Moxa MB3180 Gateway.

File Comms View Window Help

pl=lE 8] Ba 8] 2

e
el

Outstation 10 Comms Fail Alarm -> Local Digital Output 6 Port Settings

Outstation 10 Comms Fail Alarm -> Outstation 10 Digital Output 8

Outstation 20 Comms Fail Alarm  -> Local Digital Output 7

Outstation 20 Comms Fail Alarm > Outstation 20 Digital Output 8 com1 com2 COM3A Ccom3s Ethernet
Outstation 30 Comms Fail Alarm -> Local Digital Output 8

Outstation 30 Comms Fail Alarm -> Outstation 30 Digital Output 8 -
Outstation 10 Analogue Input 1-2 > Bus_Link Add 1 *Req Output 100-107 | COM3(RS232) X
Outstation 20 Analogue Input 1 -2 -> Bus_Link Add 1 *Reg Output 102 - 10{ |
Outstation 30 Analogue Input 1 - 10 -> Bus_Link Add 1 *Reg Output 104 - 117

Outstation 10 Digital Input 1 - 8 -> Bus_Link Add 1 *Digo/preq0-7 Baud Rate
Outstation 20 Digital Input 1 - 8 -> Bus_Link Add 1 *Digo/preg 8- 15 115200 =
Outstation 30 Digital Input 1 - 8 -> Bus_Link Add 1 *Dig o/preg 16 - 23
Outstation 10 Comms Fail Alarm -> Bus_Link Add 1 *Dig o/p req 25 Data Bits
Outstation 20 Comms Fail Alarm -> Bus_Link Add 1 *Dig o/p req 26 3 Data bits =
Outstation 30 Comms Fail Alarm -> Bus_Link Add 1 *Dig o/p req 27 ]
Stop Bits
1 Stop Bit v

Edit Insert Append D Pari
= No Parity v

Receive timeout
0 (x100ms)

OK | Cancel

The “Receive timeout” parameter is not relevant for Modbus mode.

5.6 Moxa MB3180 Configuration for Modbus RTU to Modbus TCP Master mode.
For this example 2, please refer to the following annexes:

Annex 1 Windows 10 PC Set-Up for Operation

Annex 4 Moxa MB3180 Configuration for Modbus TCP in Master Mode

5.7 Mega Link 2 Configuration

The Mega_Link 2 Basestation unit configuration must include entries to command the relevant analogue and
digital input transfer to the PLC.

Analogue Inputs

Line 8 - QOutstation 10 Analogue Input 1-2 -> Bus_Link Add 1 *Reg Output 100 - 101
Line9 - Qutstation 20 Analogue Input 1 -2 -» Bus_Link Add 1 *Reg Output 102 - 103
Line 10 - Qutstation 30 Analogue Input 1 - 10 -> Bus_Link Add 1 *Reg Output 104 - 113

Line 8 will send Outstation 10 Analogue Inputs 1-2 to PLC slave ID=1 into addresses 100 — 101

Line 9 will send Outstation 20 Analogue Inputs 1-2 to PLC slave ID=1 into addresses 102 — 103

Line 10 will send Outstation 30 Analogue Inputs 1-10 to PLC slave ID=1 into addresses 104 — 113

Outstation 30 has an analogue input expansion module fitted, hence 2 + 8 = 10 inputs available.
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Digital Inputs

Line 11 - Qutstation 10 Digital Input 1 - 8 -> Bus_Link A4dd 1 *Digo/preg0-7
Line 12 - Qutstation 20 Digital Input 1 - 8 -> Bus_Link A4dd 1 *Digo/preg 8- 15
Line 13 - Outstation 30 Digital Input 1 - 8 -> Bus_Link Add 1 *Dig o/p reg 16 - 23

Line 11 will send Outstation 10 Digital Inputs 1-8 to PLC slave ID=1 into addresses 0 — 7
Line 12 will send Outstation 20 Digital Inputs 1-8 to PLC slave ID=1 into addresses 8 — 15
Line 13 will send Outstation 30 Digital Inputs 1-8 to PLC slave ID=1 into addresses 16 — 23

Comms Fails

Line 14 - Qutstation 10 Comms F ail Alarm > Bus_Link &dd 1 *Dig o/p reg 25
Line 15 - Qutstation 20 Comms Fail Alarm -> Bus_Link Add 1 *Dig o/p reqg 26
Line 16 - Outstation 30 Comms Fail Alarm  -> Bus_Link Add 1 *Dig o/p req 27
Line 14 will send Outstation 10 Comms Fail Alarm to PLC slave ID=1 into addresses 25
Line 15 will send Outstation 20 Comms Fail Alarm to PLC slave ID=1 into addresses 26
Line 16 will send Outstation 30 Comms Fail Alarm to PLC slave ID=1 into addresses 27

5.8 Using Modbus Slave to Simulate the Slave PL.C

Modbus Slave windows are used to act as destination registers and coils.

The detailed window set-ups for Modbus Slave to work with Modbus TCP, are shown in:

Annex 5 Modbus Slave Command Window Set-Ups for Example 2

Left hand window 2 Analogue Inputs from Outstation #10 (starting at address 100)
2 Analogue Inputs from Outstation #20 (starting at address 102)
10 Analogue Inputs from Outstation #30 (starting at address 104)
Middle window 8 Digital Inputs from Outstation #10 (starting at address 0)
8 Digital Inputs from Outstation #20 (starting at address 8)
8 Digital Inputs from Outstation #30 (starting at address 16)
Left hand window 1 Comms Fail Alarm from Outstation #10 (at address 25)
1 Comms Fail Alarm from Outstation #20 (at address 26)
1 Comms Fail Alarm from Outstation #30 (at address 27)
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% Medbus Slave - 051020 30exp 14regs at addr100 25Mar26.mbs
File Edit Connection Setup Display View Window Help

Wi 5 051020 30exp.. Elos02030c. [= B [ =]
A Rx=1836:D=1: F = 01

| Namel E Mame 00000

25
26
27

WO |00 [ [ | e g P =

ay
=]

i
=y

2y
e

i
=

i
Ln

ey
(=]

s
-

oy
=]

oy
=]

oy
o S S T B e T e T T L B oy T R Wy s SPTOLN R T gy e gy ey

el

Looking at address 100 above, the data reading is 1879. This works out as 20 x 1879/4000 = 9.39 mA.
Looking at the register values in section 3.10 below, at address 86 this was 9.39 mA.

5.9 Diagnostic View of Mega Link Communications

Below is the “D” command at the Basestation using the diagnostics terminal feature of DCD 2.

You can see that the Basestation polls Outstation #10, then 10 seconds later it polls Outstation #20 then another
10 seconds later it polls Outstation #30 and then 10 seconds after this is polls Outstation #31 which is the Analogue
Input expansion module connected to Outstation #30.
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Outstation: 10

09:02:57 TX: 01 1A 00 00 GA OC 00 20 00 00 00 00 00

Time-out set to 4700ms.

Primary comms rcvd pkt

09:02:59 RK: 01 16 00 0A 00 OD 7F FF 00 00 11 00 11
2800ms left. Good reply.

1 sec to next poll.

OQutstation:

20
09:03:07 TX: 01 1A 00 00 14 OC 00 80 00 00 00 00 00
Time-out set to L?@Bms
Primary comms rcvd

09:03:09 RX: 01 16 0@ 14 006 6D 7F FF 00 00 02 00 02

2800ms left. Good reply.

1 sec to next poll.

Outstation: 30

09:03:17 TX: 01 1A 00 00 1E OC 00 80 00 00 00 00 00

Time-out set to 4700ms.
Primary comms rcvd

pkt
09:03:19 RX: 01 16 00 1E 00 6D 7F FF 00 00 01 00 01

2900ms left. Good reply.

1 sec to next poll.

Outstation: 31

09:03:27 TX: 01 04 00 00 1F 03 DF C9 C2 09 CE ES

RequestingOutstation: 31 (expansion module) Time-out

Primary comms rcvd pkt

09:03:29 RK: 01 16 00 1F 00 02 00 00 00 0O 38 07 20
3100ms left. (expansion module) Good reply.

End of fast scan. Scanning every 10 secs
Scanned 4 Qutstations with 0 failures

00 00 00 00 00

00 OE 00 10 00

00 00 00 00 00

00 02 00 02 00

00 00 00 00 00

00 01 00 02 00

set to 4700ms.
0A 3C 07 41 0A

€9 C2 09 01 3C

DE

€9 C2 09 B1 37

F1

€9 C2 09 16 96

Cé
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5.10 Diagnostic View of Mega Link 2 Digital Inputs

Using the ID (Display Input Digitals) command at the Basestation using the diagnostics terminal feature of DCD?2.

INPUT DIGITALS

: Mega_Link2 Comms Fail
: Battery Low

: Hardware Fail

: Field_Bus Fail

: Complete Comms Fail

: Batt not charging

: Primary Comms Fail

: Secondary Comms Fail

Reg Block
No. No. O 15 16 31 0
62: B: _ M S00000000 0000000000000000
128:

192:

256:

320:

384 :

4L48:

912:

976

640:

104

168:

832:

896:

960 :

1024 :

1088:

1152:

1216:

1280 :
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5.11 Diagnostic View of Mega Link 2 Analogue Inputs

Using the IR (Display Input Registers) command at the Basestation using the diagnostics terminal feature of
DCD2.

INPUT REGISTERS
If analogues not 0..20mA, scale as necessary

Reg Block
No. No. A 5

6 1
12.14Y  -74dBm ©0.37/mA 0.35mA

=
SW

OCRO~JANNF~ W=D

|
]
—
o

9.39mA 17.87mA

|
-~
\O
o
| I A A N A A == A Y Y A R A I = A O I I A |

8.94mA 16.55mA

[ I N Y A R A == I I A I A~ A A I A A |
| I Y N Y N I A I Y A N Y Y N I N N Y Y A IO N B |

£ 2o R (R Y Y A R A i A A A Y AN = Y I I Y N (N IR B BN (R =) g o)

12.27V  -88dBm 9.25mA 20.47mA

9.23mA 13.09mA 9.20mA 18.18mA 9.26mA 18.19mA E

0
0
6
A
A
A

| T I I = = I I Y I A N N A N IR 3 A A I = Y I Y Y I Y AN B -~

| Y I A W = I Y Y Y Y A A < o A I A= Y A N A AR B B |
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5.12 Diagnostic View of Modbus Communications

Here is the “B” command at the Basestation using the diagnostics terminal feature of DCD 2.

FIELD_BUS MASTER (Modbus RTU)

13:00:14 TX: 01 1000 64 00 02 04 07 5D OE 00 60 B2 Presetting Multiple registers 100..101 of Modbus address
1

13:00:14 RX: 01 10 00 64 00 02 00 17

13:00:15 TX: 01 10 00 66 00 02 04 06 FD 0C FB A0 56 Presetting Multiple registers 102..103 of Modbus address
1

13:00:15 RX: 01 10 00 66 00 02 A1 D7

13:00:15 TX: 01 10 00 68 00 OA 14 07 3E OF FF 07 32 0A 19 07 36 0A 39 07 2F OE 33 07 30 OE 35 62 61
Presetting Multiple registers 104..113 of Modbus address 1

13:00:16 RX: 01 10 00 68 00 0A C1 D2

13:00:16 TX: 01 OF 00 00 00 08 01 FF BE D5 Force Multiple coils 0..7 of Modbus address 1
13:00:17 RX: 01 OF 00 00 00 08 54 0D

13:00:17 TX: 01 OF 00 08 00 08 01 FF 5F 14 Force Multiple coils 8..15 of Modbus address 1
13:00:18 RX: 01 OF 00 08 00 08 D5 CF

13:00:18 TX: 01 OF 00 10 00 08 01 FF 7F 16 Force Multiple coils 16..23 of Modbus address 1
13:00:18 RX: 01 OF 00 10 00 08 55 C8

13:00:19 TX: 01 OF 00 19 00 01 01 01 F2 95 Force Multiple coils 25 of Modbus address 1
13:00:19 RX: 01 OF 00 19 00 01 45 CC

13:00:20 TX: 01 OF 00 1A 00 01 01 01 B6 95 Force Multiple coils 26 of Modbus address 1
13:00:20 RX: 01 OF 00 1A 00 01 BS CC

13:00:20 TX: 01 OF 00 1B 00 01 01 01 8B 55 Force Multiple coils 27 of Modbus address 1
13:00:21 RX: 01 OF 00 1B 00 01 E4 0C

Here is the view of communications at Modbus Slave on the PC.

24 13:37:55.034 13 Rx ©0110006400020407 56 00DF8 1002
25 13:37:55.034 8 Tx 01100064000200 17

26 13:37:530.743 13 Rx ©0110006600020406FB 0CF0O0190
27 13:37:55.743 8 Tx 011000660002A1D7

28 13:37:50.687 29 Rx 01 10 00 68 00 0A 1407 38 OF FF 07 33 0A 1A 07 36 0A 3A 07 30 OE 3407 310E 3...
29 13:37:50.687 8 Tx 01100063000AC1D2

30 13:37:57.410 10 Rx ©010F 00 000008 01FF BEDS

31 13:37:57.410 8 Tx 010F 00 000008 540D

32 13:37:58.120 10 Rx ©010F 00030008 01FF 5F 14

33 13:37:58.120 8 Tx 010F 00 03 0008 D5 CF

3t 13:37:58.831 10 Rx ©010F 00 100008 01FF 7F 16

35 13:37:58.831 8 Tx 010F 00 100008 55 C3

36 13:37:59.544 10 Fx 010F001900010101F295

37 13:37:59.544 8 Tx 010F 00 19000145CC

33 13:38:00.474 10 Fx 010F 00 1A0D0101018695

39 13:38:00.474 g8 Tx 010F 00 1A0QD01B5CC

40 13:38:01.412 10 Fx ©010F 00 1B000101018B 55

41 13:38:01.412 8 Tx 010F 00 1B 00 01E40C
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Annex 1 Windows 10 PC Set-Up for Operation

To interface a Windows 10 PC running Modbus Poll (or Modbus Slave) with the Moxa MB3180 Gateway over
the Ethernet interface is necessary to manually select a manual fixed IP address on the Network setting of the PC.

Navigate to Ethernet Properties:

et » Metwork and Sharing Centre

-...I Ll Cbody e

U Ethernet Properties X

Networking  Sharing

Connect using:

I? Realtek PCle FE Family Controller

&3 Client for Microsoft Networks A

"]:_P File and Printer Sharing for Microsoft Networks

#3005 Packet Scheduler

I et Prtooe verson 4 (TCP/Pv4)

1. Microsoft Network Adapter Muttiplexor Protocaol

. Microsoft LLDP Protocol Driver

. Intemet Protocol Version 6 (TCP/1PvE) W
>

This connection uses the following items:

" EEOREEE

Install.... Uninstall Properties

Description

Transmission Control Protocol /Intemet Protocol. The defautt
wide area network protocol that provides communication
across diverse interconnected networks.

CK Cancel

Highlight the “Internet Protocol Version 4 (TCP/Ipv4)” and click on “Properties”.

Instead of the default “Obtain an IP address automatically”, Select “Use the following IP address and enter a
manual IP address, in the same range as the IP address of the Moxa MB3180, something like 192.168.127.250.

Set the subnet mask to 255.255.255.0

‘net » Metwork and Sharing Centre

Networking  Sharing

1 Internet Protocol Version 4 (TCP/IPv4) Properties X
General

Th ‘You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator

1 E for the appropriate IF settings.
i § (C) Obtain an 1P address automatically
‘ E (®) Use the folowing IP address:
1 i IP address:
E Subnet mask:
Default gateway: l:l

Obtzin DNS server address automatically

(®) Use the following DMS server addresses:

Preferred DNS server: l:l

Alternative DNS server:

[ validate settings upon exit Advanced...

@ Concl
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To check, navigate to the Network Connection Details, as follows.

et » Network and Sharing Centre

[ s Chat o
W Ethernet status

Network Connection Details:

Metwork Connection Details *

Property
Connection-specific DN...
Description

Physical Address

DHCP Enabled

|Pv4 Address

IPw4 Subnet Mask

|Pv4 Default Gateway
IPv4 DNS Server

IPv& WINS Server
MNetBIOS over Tepip En...
Linkdocal IPvE Address
|Pv6 Default Gateway
|IPw& DNS Servers

Value

Realtek PCle FE Family Controller
F8CA-BE-1C-2D-55

No

192.168.127.250

255.255.255.0

Yes
fe80: bab0:8f29:656c: 79ae ™7

fecO:0:0FfF::1%1
fec:0:0FfF::2%1
fec0:0:0fff::3%1
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Annex 2 Moxa MB3180 Configuration for Modbus TCP in Slave Mode

The following configuration shows the default out-of-the-box configuration (or after applying the “Load Default”
command).

MOXA MGate Manager
Open MGate Manager and click on “Search” button:
& MGate Manager o
No. MName Model MAC Address IPfCOM Status Firmware Version
Search X
(®) Broadcast Search
(O) specify IP Search 4 s b :
() Connect through COM Port
< >
Device Identification
=
Search g7 pping Import
Locate Load Default Diagnose Upgrade Firmware Export
Language G5D Management Off-Line Configuration B
and click OK for “Broadcast Search” option:
) MGate Manager - *
Mo. Mame Model MAC Address IPfCOM Status Firmware Version
MG-MB3180_8310 | MGate MB3180 00:90:E8:3E:23:F3 | 192.168.127.254 | Locked Ver. 2.5 Build 23111511

£ >
Device Identification Device Function
Search Configuration Monitor ProCOM Mapping Import
Locate Load Default Diagnose Uparade Firmware Export
Language GSD Management Off-line Configuration Exit

This shows the default IP address of the unit is 192.168.127.254.
Highlight the line of the discovered device.

Click the “Configuration” button.
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Click the “Network” tab to observe the IP settings:

>.<-

X

| -
. Cancel n
B111511

.
q I

Ethernet

Serlal

Basic Metwork Serial  Protocol System

Metwork Configure Static ~

IP Address 192 . 168 . 127 . 254

Device Id

Netmask 255 . 255 . 255 . O

Gateway 205 . 250 . 205 . 200

DMNS1 o . 0 . 8 .0

DMS52 o .0 .0 .0

L3
Click the “Serial” tab to observe the RS232 serial settings, e.g. 115200 baud rate:

>
) | X
n

| Ll Ok
No Nan - DBY Male PIN RS ; Cancel
01 MG = bl 1 DGD | TxD- | TxD- | - B111511
o 1
2 RxD  TaD+ | TaD+ | -
Ethemet
12345 3 TxD  RxD+ RxD+  Data+
4 DTR | RxD- | RxD- | Data-
Serlal 5 GND | GND | GND | GND
ml : T % Fgiosr| - [ - [ -
e @R S O e
B CTS - - -
Basic Metwork Serial  Protocol  System
A
Port 1
= Baudrate  Flow Control =
Device Id 115200 | Mone ~|
Parity FIFO
B Nome || Enable ~| F

| Stop bit Interface |

— 1 ~ | |R5232 ~

Data bits
“ 8 -
W
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Click the “Protocol” tab and “Mode” sub-tab, to observe the “RTU Slave Mode” setting for Port 1:

B MGate Man

Mo, MNan)

01 MG

Device Id

Device Id

Churchill Controls Ltd._Unit 30 Wellington Business Park, Dukes Ride, Crowthorne,

Cancel pr
§111511
Serial
Ethemnet
RTU Slave RTU Master ASCI Slave ASCI Master
Basic Metwork Serial Protocol System
Mode  Modbus  Modbus Routing
Serial ProCOM Enable 2 (150 >
Port 1 Port 2 Port 3
(®) RTU Slave Mode RTU Slave Mode RTU Slave Mode
(O RTU Master Mode RTU Master Mode RTU Master Mods P
() ASCII Slave Mode ASCII Slave Mode ASCII Slave Mode B
(C) ASCII Master Mode ASCII Master Mode ASCII Master Mode
(O Disable Disable Disable F
Port 4 Port 5 B
RTU Slave Mode RTU Slave Mode
RTU Master Mode RTU Master Mode B

ASCII Slave Mode ASCIT Slave Mode v -

Click the “Modbus” sub-tab to observe the setting of the Listen Port is 502:

Response Time-
Sleves Channel

Cancel pn

&) Por Crotz Crat3

I Response Time-ouk

N S0 .a-:zmzmsal

Rimsponss Time-out

Detected

Basic  Metwork Serial  Protocol  System
Mode Modbus | Modbus Routing

Initial Delay I:I {0-30000 ms) Modbus TCP Exception  (®) Disable (") Enable
Slaves Channel (®)Port 1 TCP /ProCOM

Listen Port 502

Response Time-out
Response Time-out

Respanse Time-out Detected Report Auto Detection

N

B111511

{1-65535) e

(10-120000 ms) : B B

Slaves Channel

Virtual Slave ID Status

Interval Time-out

Trtar rharactar Timaoma

0 e Y -
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Click the “Modbus Routing” sub-tab to observe that Port 1 is available for mapping Slave ID=1:

9 MGate Man

Mo, Man
01 MG+
<

Device Idy

-

*
| Cancel pri
| R 8111511
LR AR E AR AR AR LR R RO R RT RN
Miate
Serial Port 1 Seral Port 4
Seral Port 2 Serial Port 3 N
Basic Metwork Serial Protocol  System
Mode Modbus Modbus Routing
Port Routing Table l 3
Add
Remove
Medify
Slave ID Table
C... Routng Type Slave ID Range (Virtual<-=Real)  Destination [ Add
01  Manual Modbus Serial 001-254 <->001- 254 Portl {(Serial) e
Maodify
- -
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Annex 3

Modbus Poll Command Window Set-Ups for Example 1

The following connection window is required:

Select “Modbus TCP/IP” option.

The IP address if the Moxa MB3180 is set as 192.168.127.254.

Connection Setup *
Modbus TCP/IP w
Cancel
Serial Settings
COM3 Mode
RTU ASCIT
115200 Baud Custom Baud Rate
3 Data hits a500 Response Timeout
4000 [ms]
Mone Parity
- Delay Between Polls
1 Stop Bit Advanced...
1000 [ms]
Remote Modbus Server
IP Address or Mode Mame
| 192.168.127.254 v]
Server Port: Connect Timeout: (@) IPva
| 502 | | 3000 | ms] Opve
0s10DigIP.mbp [ = |[ & @ Read,Write Definition *
Tx=2516-Er=431D=1F=0
Slave ID:
NEmEI 00328 || Function: |02 Read Discrete Inputs (1x) Cancel
328 Address mode
329 1 ®Dec (OHex
330 1
331 1| Address: PLC address = 10329
332 1 .
Quantity:
- 1
234 1 Scan Rate: [ms] Apply
335 1 Disable
[T oamd Mivits Picaklad
0S20DiglIP.mbp [ E2 | Read/Write Definition
Tx=2531:Br=31:ID=1:F =02
Slave ID: | oK
NE"‘EI 00842 | Function: |02 Read Discrete Inputs (1x) Cancel
648 Address mode
649 1 ®Dec  (OHex
650 1
651 1 Address: PLC address = 10649
652 1
uantity:
= || sy
654 1 Scan Rate: [ms] Apply
655 1 Disable

Ml Ra=d Rritn Min-hlad
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0520 Dig IP.mbp Read/Write Definition >
Tx=2503:Er=281D=1:F =02
Name| 00968 || Function: |02ReadDisareteInputs () ~| | cancel
9537|¥' Address mode
969 1 @®Dec  (OHex
970 1
971 1 Address: PLC address = 109569
972 1 3
| Quantity:
Z |
974 1 Scan Rate: [ms] Apply
975 1 Disable
"1 Read Mirite Dizahlad

Tx=136.Er=0:1D=1: F = 04:

’J Name|
- —

00086

3303

0510 Ana |p'mhpE|T Read,Write Definition
Slave ID: OK

Function: | 04Read Input Registers (3x) v |

| cancel

Address mode
@ Dec O Hex

Address: PLC address = 30087
o [

"

Disable
[ read/write Disabled

[nisahle on errar Read /Write

g

0520 Ana IP.mbp E\Eﬁ

Tx=2641:Err=21:1D =1: F = 04:

Namel 00166
N

167| !

3573

Read/Write Definition

Slave ID:

Functon: | 04Read InputRegisters (3x) v |
Address mode
@Dec  (Hex

Address: PLC address = 30167
i
Scan Rate: [ms]

Disable
[Ireadwrite Disabled

| S

e

:

Read/Write

&=

3 os screens.mbp E Read/Write Definition

Tx=2653:Er=26:ID=1:F=04 e =

Mame 0024 || Function: |p4Read InputRegisters (3x) | | cancel

246 L || ~odress mode

247 3575/ @Dec  OHex

248 1820|

249 2616 Address: PLC address = 30247

250 1845 || Quantity: E

251 2560,

252 36345 Scan Rate: [ms] Apply

253 ‘|§4_5| Disable

254 3’633; I:‘ Read\Write Disabled

255 1842 [ pisable on error I@

View
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Annex 4

Moxa MB3180 Configuration for Modbus TCP in Master Mode

MOXA MGate Manager
Open MGate Manager and click on “Search” button:
® MGate — *
Mo Mame Model MAC Address IPfCOM Status Firmware Version
Search >
(®) Broadcast Search
(O Specify TP Search LEREE N
() Connect through COM Port
< >
Device Identificati
eVICe laenancauon o |
Search e roorrriapping Impart
Locate Load Default Diagnose Upgrade Firmware Export
Language GSD Management Off-Line Configuration Exit
and click OK for “Broadcast Search” option:
&) MGate Manager - X
No. Name Model MAC Address IPfCOM Status Firmware Version
01 MG-MB3180_8310 00:90:E8:3E:23:F3 | 192, 168.127.254 Ver.2.5 Build 23111511
< >

Device Identification Device Function

Search Configuration Monitor
Locate Load Default Diagnose
Language GSD Management Off-line Configuration

This shows the IP address of the unit is 192.168.127.254.
Highlight the line of the discovered device.

Click the “Configuration” button.

ProCOM Mapping

Upgrade Firmware

Import

Expaort
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Click the “Network” tab to observe the IP settings:

>.<-

*

|

Cancel n
p111511

.

Ethernet

Serial

Basic Metwork Serial  Protocol System

Metwork Configure Static w
<
IP Address
e 182 . 168 . 127 . 254
MNetmask 255 . 255 .255 . 0
B Gateway 255 . 255 . 255 . 255
DMS1 8 B @ B
4 DMS2 0 . % .0 .0

Click the “Serial” tab to observe the RS232 serial settings, e.g. 115200 baud rate:

“ x

>
X
n

| [
Mo, Nam - ﬁ;’q DB9 Male PIN Cancel
01 MG = e 1 B111511
= |
2 RxD | TxD+  TxD+
Ethernet
12345 3  TxD | RxD+ | RxD+ | Data+
4 DTR @ RxD-  RxD- Data-
Serk 5 GND | GMND GND @ GND
"'“'l : ' 4107 BEM bem| - | - =
= K T
B CTS - -
Basic MNetwork Serial  Protocol System
~
Port 1
5 Baudrate  Flow Control =
Device Id 115200 ~ | None ~|
Parity FIFO
| |Mone | Enable ~| B

. | Stop bit Interface =

— 1 ~ ||R5232 ~

Data bits

B - FEE
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Click the “Protocol” tab and “Mode” sub-tab, to observe the “RTU Master Mode” setting for Port 1:

& MGate Man

Mo. Man

01 MG
£

Device Idf

L

Click the “Modbus” sub-tab to observe the setting of the Listen Port is 502:

*
RTU Slave Mode | RTU Master Mode | ASCII Slave Mode | ASCIl Master Mode
bn
B111511
Serial
Ethernet
RTL Slave RTL Magter ASCI Slave ASCI Master
Basic Metwork Serial Protocol  System
Mode Modbus Madbus Routing
Serial ProCOM Enable I >
Port 1 Port 2 Port 3
(JRTU Slave Mode RTU Slave Mode RTU Slave Mode
(® RTU Master Mode RTU Master Mode RTU Master Mode B
(D) ASCII Slave Mode ASCII Slave Mode ASCII Slave Mode B
(C) ASCII Master Mode ASCII Master Mode ASCII Master Mode
(O pisable Disable Disable E
Port 4 Port 5

RTU Slave Mode
RTU Master Mode

ASCII Slave Mode

RTU Slave Mode

RTU Master Mode

ASCII Slave Mode v -

@ MGate Man

Device Idd

>
Lo
1 o0 Cancel pn
\' B111511
Resporse Time-
Slaves Channel =) Por| CPutz Cport3
IRssDnnsulim-ut\-“ 50§ .a-:zmmml
Fsponse Time-out Deteced
Basic Metwork Serial  Protocol  System
Mode Modbus  Modbus Routing
~ i >
Initial Delay D (0-30000 ms) Modbus TCP Exception Disable Enable

Slaves Channel Port 1

Listen Port 502 (1-65535)
Response Time-out

Response Time-out (10-120000 ms)

Response Time-out Detected Report

(® TCP / ProcOM

Auto Detection

Slaves Channel

Virtual Slave ID

Status

Interval Time-out

Trkavorhav sebar Tira ok

AN - ENfene PisFalks Aeae’
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Click the “Modbus Routing” sub-tab and click “Add” or highlight existing and click the “Modify* button.
Enter Min and Max ID =1 (this is the intended Slave ID address).

Enter the IP address of the destination Laptop (assuming the steps in Annex 1 have been followed) as shown
below:

x
1 on

@ MGate Man

No Manm
01 MG+ B111511
Slave ID Table x
Destination Remote IP Address w
Remote IP Address . 1BB S A3F L 1350 TCP Port | ggp
Basic  Metwol
< Port Routin|
Device Ids
| | | | Emove
44 Cancel 2
L ocify
T
Slave ID Table
C... Routing Type Slave ID Range (Virtual <-=Real) Destination [ Add
01  Manual Modbus TCP 001-001 <->001-001 192.168.127.250: [ Remove

g [ woafy |

AR TR aTE T AR AR AR REAAN

MGate

Serial Port 4

Serial Port 2 Serial Port 3

Basic  Metwork Serial  Protocol  System

Mode Modbus Modbus Routing

< Port Routing Table l >
Add
Device Idi
Remove
Modify
‘ Slave ID Table ‘
C... Routing Type Slave ID Range (Virtual<->Real)  Destination [ Add
01  Manual ModbusTCP  001-001 <->001-001 192.168. 137.250: 502 P
Li
i Modify ‘

~
W
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Annex 5 Modbus Slave Command Window Set-Ups for Example 2

NB: The IP Address of the Modbus Slave application simulating the PLC Slave must match that of the
Laptop PC.

Connection Setup *
Modbus TCP/TP “
Cancel
Serial Settings
coM19 s
RTU ASICIT
9500 Baud Custom Baud Rate
; 9600
8 Data bits w
Flow Control
None Parity - psR [ |CTs RTS Toggle
1 Stop Bit L 1 [rms] TS disable delay
TCP/IF Server
IF Address: Part:
| 192, 168.127.250 ke | 502
[]any aAddress (@) IPva
Ignore Unit ID OiPve
% Modbus Slave - 0510 20 30exp 14regs at addr100 23Mar26.mbs

File Edit Connection Setup Display View Window Help

PFHS X|IO|2Eo(RB 78

[ 051020 20exp 14.. [ = | & ][ £27]] Slave Definition x |
1

Rx=3644:ID=1:F =03
Slave ID: E
NEI"I"IEI 00100 Function: |03 Holding Reqister (4x) w i ! Cancel |

100 Address mode
10 3574 @Dec  (OHex
102 1787

103 3312 Address: PLC address = 40101
104 1851
Quantity: 14

106 1843 [ Read wirite Disabled

107 2586 Vi

108 1247 Rows

i 2618 Ow O Oso (100 @ Fit to Quantity
110 1840 _

11 3636 [Hide Name Columns [ ]PLC Addresses (Base 1)
112 1840 [ address in Cell

113 3638

Error Simulation

[15kip response []Insert CRC/LRC error
{Mot when using TCP/IP)

D [ms] Response Delay [ petum exception 06, Busy
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0510 20 30exp... ' Sl DT >

Rx=3226:D=1:F=0M
sowis [T
Mame 00000 || Function: |01 Coil Status (0) v | cancel |
0 T ——
1 1 ®Dec  (OHex
2 1
3 11| address: II'HCM&:UOUUI
14 1 .
Quantity: |24
: 1
6 1 [[]Read/wirite Disabled
7 1 View
8 1 Rows
9 1 10 O20 (Oso (100 (@Fit to Quantity
10 1
5 . [ Hide Name Columns [JrLC Addresses (Base 1)
12 1 [ address in Cell
::i ‘1| Error Simulation
15 1 [1skip response [linsert CRC/LRC error
(Mot when using TCP/IF)
16 1 0 [ms] Response Delay [|Return exception 05, Busy
17 1
18 1
19 1
20 1
21 1
22 1
23 1
e ':. -.:v,. :._ — ';‘--.I . -y
051020 20 co... Slave Definition X
Rx=3003:ID=1F=01
Name 00025 | Function: |01 Coil Status (0x) v| | caneel |
Address mode

01 Coil status accepts
@Dec  (OHex write functions 03 and 15.
03 Holding register accepts

Address: PLC address 4 write functions 06, 16, 22 and 23.

[Jreadjvirite Disabled

View
Rows

1w O2 (D5 (0100 (@ Fit to Quantity

[JHide MName Columns []PLE Addresses {Base 1)
[J address in cell

Error Simulation

[]skip response [ ]insert CRC/LRC error

(Mot when using TCP/IF)
D [ms] Response Delay [ peturn exception 05, Busy
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Annex 6 Mega_Link 2 Modbus RTU RS232 Interface

Mega_Link 2 COM 3 Adaptor Board, part number 7839-1.

COM 3A/3B Adaptor

RS232 Serial Cable
Typical Cable Wiring details are as follows:

D-Type Socket

Pin 5 Pin 3 Pin 2
Orange/White Green Blue/White
Colour Pin Number Signal
Blue/White 2 Mega_Link 2 OUT
Green 3 Mega_Link 2 IN
Orange/White 5 oV
End.
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